Brain-derived neurotrophic factor protects dopamine neurons against 6-hydroxydopamine and N-methyl-4-phenylpyridinium ion toxicity: involvement of the glutathione system.
Brain-derived neurotrophic factor (BDNF) has recently been shown to enhance the survival of dopamine neurons in cultures derived from the embryonic rat mesencephalon. We now extend this study by demonstrating that, in addition to the effect of sustaining survival of dopaminergic neurons, BDNF also confers protection against the neurotoxic effects of 6-hydroxydopamine (6-OHDA) and N-methyl-4-phenylpyridinium ion (MPP+). Exposure of mesencephalic cultures to either 6-OHDA or MPP+ resulted in a loss of 70-80% of dopaminergic neurons, as determined by tyrosine hydroxylase (TH) immunocytochemistry. In BDNF-treated cultures, loss of TH-positive cells after exposure to either toxin was reduced to only 30%. To facilitate biochemical measurements, we studied SH-SY5Y dopaminergic neuroblastoma cells. BDNF was found to protect these cells from the dopaminergic neurotoxins, 6-OHDA and MPP+. Indicative of oxidative stress, treatment of SH-SY5Y cells with 10 microM 6-OHDA for 24 h caused a fivefold increase in the levels of oxidized glutathione (GSSG). Pretreatment with BDNF for 24 h completely prevented the rise in GSSG. Further examination revealed that BDNF increased the activity of the protective enzyme, glutathione reductase, by 100%. In contrast, BDNF had no effect on the activity of catalase. These results add further impetus to exploring the therapeutic potential of BDNF in animal models of Parkinson's disease.